Objectives: To review current understanding of the knowledge and information needs of informal caregivers in palliative settings. Data sources: Seven electronic databases were searched for the period January 1994-November 2006: Medline, CINAHL, Psy-chINFO, Embase, Ovid, Zetoc and Pubmed using a meta-search engine (Metalib®). Key journals and reference lists of selected papers were hand searched. Review methods: Included studies were peer-reviewed journal articles presenting original research. Given a variety of approaches to palliative care research, a validated systematic review methodology for assessing disparate evidence was used in order to assign scores to different aspects of each study (introduction and aims, method and data, sampling, data analysis, ethics and bias, findings/results, transferability/generalizability, implications and usefulness). Analysis was assisted by abstraction of the key details of each study into a table. Results: Thirty-four studies were included from eight different countries. The evidence was strongest in relation to pain management, where inadequacies in caregiver knowledge and the importance of education were emphasized. The significance of effective communication and information sharing between patient, caregiver and service provider was also emphasized. The evidence for other caregiver knowledge and information needs, for example in relation to welfare and social support, was weaker. There was limited literature on non-cancer conditions and the caregiving information needs of black and minority ethnic populations. Overall, the evidence base was predominantly descriptive and dominated by small-scale studies, limiting generalizability. Conclusions: As palliative care shifts into patients' homes, a more rigorously researched evidence base devoted to understanding caregivers knowledge and information needs is required. Research design needs to move beyond the current focus on dyads to incorporate the complex, three-way interactions between patients, service providers and caregivers in end-of-life care settings. Palliative Medicine (2008); 22: 153-171
Introduction
Given the choice, most people say that they would prefer to die at home. Research conducted for Marie Curie Cancer Care suggested that the proportion of individuals in the UK who would like to die at home was 64% (n = 2000), 1 while a recent survey for the BMJ suggested a figure of 74% (n = 1511). 2 These findings largely confirm earlier research: a systematic review of studies of preferred place of death established that well over 50% of patients wanted a home death. 3 However, the actual place of death of cancer patients and those with other ter-minal conditions in the UK does not currently correspond to patient preference. In 2000, only 23% of cancer deaths in the UK took place in the patient's own home compared with 55.5% in hospitals, 16 .5% in hospices and 5% in other locations. 4 Developing palliative care services to enable a greater number of people to die at home has become a key policy goal in the UK. The report of the recent Government Select Committee on palliative care in England and Wales argued that home-based care should be promoted, as it offers terminally ill patients greater choice and potentially improves their quality of life. 5 Indeed, a recent metaevaluation of the effectiveness of palliative care teams suggested evidence of benefit was greatest for patients receiving home care. 6 There is also an economic argument in favour of moving end of life care into the home: research suggests that the costs of providing such care may be half that currently spent on hospital services for the dying. 7 Moving palliative care into patients' homes raises some important challenges for service providers. Prominent among these is the need for service providers to work effectively with informal caregivers. Informal caregivers (especially close family relatives) frequently play a crucial role in the provision of palliative care. Gomes and Higginson's recent systematic review has demonstrated that the provision of extended family support is an important factor in determining whether a terminally ill patient dies at home. 8 Understanding caregivers' needs, their varied experiences and the complex interactions between caregivers, health care professionals and patients is important if effective end of life care is to be provided. Published reviews have examined a range of topics in relation to these themes, including which service interventions are most effective in helping caregivers in a range of different settings. [9] [10] [11] However, there has been no recent systematic review of the disparate evidence base covering the knowledge and information needs of caregivers in end of life situations. With the development of home-based palliative care services, it is important that caregivers understand the nature of a patient's illness, the range and scope of service provision and their own role and competencies in palliation. This systematic review assesses the research literature on these knowledge-related needs of caregivers.
Method
The following databases were searched for the period January 1994-November 2006: Medline, CINAHL, Psy-chINFO, Embase, Ovid, Zetoc and Pubmed, using a meta-search engine (Metalib®). This period was selected as it allows coverage of the time period in which electronic journal publishing became more widespread in addition to allowing a focus upon recent practice developments with regards to carergivers. Keywords included: carer, caregiver, palliative, terminal, end of life and related phrases. This approach was supplemented by hand searching of leading journals (Palliative Medicine, Journal of Palliative Care and International Journal of Palliative Nursing) and systematic checking of the reference lists of all identified papers. Included papers were peer-reviewed English language, journal articles within the search period. Review papers, commentaries, editorials, letters, books, reports and theses were excluded from the study.
Abstracts of papers meeting these inclusion criteria were obtained and independently reviewed by two members of the review team. Because of the volume and variety of papers identified, a subset of articles dealing with issues relating to caregiver knowledge and information needs were selected for inclusion in this review. Full papers were subsequently obtained and independently reviewed by at least two researchers from a dedicated team of four (AD, AO, MAL, RP). Details were entered into a table summarizing the focus, design, main outcomes, weaknesses and generalizability of each study.
The inherent variability in research design (including both qualitative and quantitative studies) and outcome measures characteristic of palliative care research, rendered the use of conventional systematic review methods principally designed for the evaluation of randomized control trial (RCT) studiesinappropriate. The review was therefore undertaken using a published, validated scoring system for systematically appraising more disparate evidence, including qualitative studies. 12 This methodology assesses eight study components: introduction and aims, method and data, sampling, data analysis, ethics and bias, results, transferability and generalizability, and implications for policy and practice. Each component is given a score ranging from 1 to 4 (good=4, fair=3, poor = 2 or very poor = 1), generating a potential maximum total of 32.
During the review process, the papers were independently scored by two researchers and where agreement could not be achieved, consensus was obtained via reference to a third team member. Seventeen papers were subsequently excluded, as on closer inspection they did not fully meet the inclusion criteria, resulting in a systematic review of 34 papers (Table 1) .
Analysis was based on comparison of study details, including design, sample and setting, research focus, key results/outcomes, implications and weaknesses, as recorded in Table 1 . The analytical process focused in particular on the identification of similarities and differences in relation to these areas. Subsequent realization of the heterogeneity of these factors including the predominantly descriptive nature of design prevented the undertaking of a meta-analysis.
Results

Study selection and characteristics
Thirty-four papers fulfilled the inclusion criteria, incorporating a focus on caregiver knowledge-related needs, including communication, information and education. Study focus included pain management, in particular inadequacies in knowledge and the impact of education, 14, 16, 30, 31, [35] [36] [37] 40, 44, 46 caregiver-patient communication, 15, 19, 21, 22, 27, 39 caregiver-health professional communication, 13, 18, 25, 45 caregiver needs, 23, 26, 29, 32, 34, 38 service-related communication and information, 20, 33, [41] [42] [43] and the implementation and development of interventions. 17, 24, 25 Research was undertaken in a variety Used validated questionnaire to measure concern -'Barriers Questionnaire'. 13, 20, 21, 25, [32] [33] [34] 42, 43 USA, 15, 16, 22, 26, 27, 30, 1, 40, 45, 46 Taiwan, [35] [36] [37] [38] Canada, 17, 18, 24, 39 Australia, 14, 19, 28, 44 Japan, 23 the Netherlands 29 and Sweden. 41 Twenty-four papers dealt solely with cancer, while the remaining 10 included patients with a range of conditions as well as cancer, including cardio-respiratory illness, circulatory disease, renal failure, chronic obstructive pulmonary disease (COPD) and dementia. 13, 15, 18, 20, 21, 25, 27, 33, 41, 44 Critical appraisal of included studies The majority of studies deployed a descriptive cohort design; 13 used questionnaires/surveys (the majority including non-validated scales), nine used interviews/ focus groups and an additional five used both methods.
Includes
In addition, three studies utilized a descriptive comparative design (comparing either an intervention with a control or comparison of a patient and a caregiver). A further three studies used an exploratory grounded theory approach (interview based) and another adopted a case study methodology. Associated weaknesses included: poor generalizability, opportunistic sampling, frequent use of non-validated instruments, high potential for confounding due to descriptive nature of studies, limited information on causal relationships, and response and recall bias. A summary of sample sizes and critical appraisal framework scores is presented in Table 2 .
Outcomes of included studies
Caregivers reported multiple concerns and areas of inadequate knowledge in relation to pain management including understanding of side effects, disease progression, addiction and tolerance. 14, [35] [36] [37] Concerns were greatest among older caregivers and those with less education. 16, 37 Poor correlation was reported between caregiver and patient concerns regarding pain management. 46 Confusion around medication use focused in particular upon uncertainty in the caregiver role and practical concerns regarding timing of administration, dosage and titration of dosage to treat increasing symptoms. 30, 44 Life-extending therapies and increased education were found to improve pain management via such outcomes as decreased caregiver fear of addiction. 36, 40 Ongoing health professional evaluation of medicine use and increased verbal and written information in line with caregiver need were found to enhance understanding. 30 In response, recommendations highlighted the value of a multi-disciplinary approach to care with a particular focus upon increased education to improve understanding and empower caregivers. 14, 30, [35] [36] [37] 40 Caregiver self-efficacy regarding symptom control was significantly increased following caregiver-guided pain management training via nurse-led home visits, although no significant change in treatment effects for patients was reported. 31 In addition, studies suggest that staff must attempt to understand the varying perspectives of caregivers and attend to both caregiver and patient information needs in pain management. 16, 46 Studies reported variation in patient and caregiver consensus with regard to a range of issues, including: perceptions of physical and psychological symptoms; patient distress and their experience of pain; level of home support required and satisfaction with physician trust; clarity of information and listening skills, with the caregiver often displaying higher levels of dissatisfaction with regards to the latter. 21, 22, 27, 39 Caregiver-patient discourse was characterized by a range of themes including denial, second guessing, previous communication styles, illness-related dialogue and bereavement. 15 Consensus was also limited with regards to views on information dissemination. Views ranged from the need for a basic level of consistent information between both parties to facilitate an accurate and shared expectation of the future (with caregiver access to additional information only when patient permission was granted), to caregiver preference for full access to information without patient censoring as recognition of their caregiving role. 19, 44 In response, studies suggest staff need to be aware of potential changes in caregiverpatient discourse in line with factors like disease progression and differences in preference regarding ownership of information. 15, 19, 44 In addition, caregivers were found to be more accurate in estimating patient experience when encouraged to imagine the patient's feelings. 39 Communication between caregivers and health professionals was a key issue in determining the adequacy of information provision and caregiver understanding. Quality of communication was found to be variable, particularly in relation to the level of detail of the information provided; this could result in poor caregiver knowledge and understanding. 13, 45 It was found that caregivers frequently sought a personalized relationship with health professional as a means to facilitating staff understanding of their needs, including the need to talk freely about the disease and feel comfortable in raising difficult issues. 18, 29 Deficiencies in communication related in particular to inadequacies in the amount of time given for discussion and the number of meetings between the caregiver and health professional. Where these deficiencies were met, caregivers experienced increased reassurance, knowledge and an enhanced sense of control. 18 In response, health professionals should facilitate a proactive caregiver approach by offering opportunities for communication. 18 In addition, all health professionals should carry out an initial assessment of the caregiver perspective and the level of information desired. 45 Information needs were reported to be a key component of caregiver coping strategies. 26, 29 Studies identified disease-related information, including information that led to understanding of events that might indicate disease progression and death as the primary preference, followed by information relating to palliative care, social welfare, psychological issues and spiritual care. 23, 38, 44 One study identified inadequate information provision to be a weakness of community palliative care. 34 Access to highquality information was associated with a decrease in anxiety due to enhanced perception of control. 32 Recommendations included the provision of information to meet the individual needs of caregivers in line with concerns and disease progression and the provision of information on community agencies. 34, 38 In addition, information assessment instruments and support programmes should be developed to respond to caregiver information and communication needs. 26, 29, 38 Specific groups of palliative care patients were found to experience particular dissatisfaction with services. Noncancer patients (cardio-respiratory) were found to experience greater inadequacies in information provision and UK Black Caribbean patients expressed dissatisfaction with health professional communication and information provision. 20, 33 In contrast, a study focusing on the experience of Bangladeshi patients who received community based palliative care in the UK, reported considerable satisfaction with health professional communication, although there were difficulties with translation where family members were involved. 43 Where family, as opposed to professional interpreters, have been used, this has generated concerns regarding the power of individuals to withhold information. 19 The article additionally highlighted the importance of understanding social dynamics and traditional values, including burial preferences and spiritual needs, in providing appropriate palliative care. 43 Positive experiences of health professional interaction were associated with good communication. 41 Negative experiences, as observed in one study of community hospitals, were associated with poor communication. 42 In general, recommendations focused upon the need for improvement in health professional communication skills, 41, 42 the value of improved staff recognition of the varying needs of patients and caregivers in accordance with ethnicity, 33, 43 and the value of increased staff training in the principles of inclusive palliative care. 33 Four studies focused upon either the implementation or development of an intervention for caregivers in palliative care. Interventions included: a tool for defining and solving problems; identification of obstacles to effective care and subsequent adjustments; psycho-educational support to improve caregiver knowledge of delirium; a 90-minute group of informal multi-professional teaching and peer support; and a nursing intervention combining guidance and support. 17, 24, 25, 28 Although a key focus of each intervention was to increase knowledge generally through the provision of education and information, weaknesses in method made it difficult to establish impact (there was typically no control group, and limited controlling of confounders) or generalizability (often, studies related to a single site). 17, 25, 28 Recommendations focused on the need for future rigorous evaluations of interventions. 25 
Discussion
A central goal of palliative care is the appropriate management of pain. This was strongly reflected in the evidence reviewed where a substantial number of papers examined the multiple barriers to pain management among informal caregivers and patients, frequently emphasizing inadequate knowledge, poor communication and lack of patient-caregiver consensus. As Ward, et al. have observed, 'these findings highlight the need for patient and caregiver education about reporting pain and using analgesics'. 46 Although educational and multidisciplinary approaches to targeting such barriers were outlined, these were small in number, limited to specific settings and weakly evaluated. Other caregiver information needs were also identified, such as knowledge of social welfare provision and spiritual support, but these were rarely addressed by professionals involved in the delivery of end of life care. This gap was additionally reflected in information assessment with limited development of caregiver-specific assessment tools.
The provision of information and support to caregivers have also been shown to vary according to patient disease type and ethnicity, creating inequities in care and barriers to the development of inclusive palliative care. Indeed it has been argued that certain minority ethnic groups 'will strongly favour home deaths because of the isolation in hospitals from poor communication, the differing food requirements and the desire to observe religious duties'. 43 This tendency, along with the compounding issue of socio-economic disadvantage faced by some minority ethnic communities, underlines the need to cater for the cultural diversity of caregiver needs. Although a small number of interventions responding to inadequacies in caregiver knowledge were identified, these were poorly designed and inadequately evaluated, offering limited recommendations.
The evidence base for understanding caregivers' knowledge and information needs in palliative care is therefore limited. It is also disparate, in terms of topics covered, study design, outcomes and generalizability (in particular locally based studies). Methodologically, the evidence base is predominantly descriptive, based on small-scale studies and therefore frequently outside of the standard hierarchies of evaluation in medical research. There are few quantitative studies and no randomized controlled trials or controlled experimental designs, although there are particular concerns over conducting such trials in palliative settings. 47 Consequently, no study was able to determine causality in a statistically credible manner. Although a number of papers combined a qualitative and quantitative approach, triangulation of findings was limited. Sample sizes were generally small and in cases of repeated measurement, attrition rates were high, although this did not prevent some studies using inappropriate analytical techniques. A variety of validated and non-validated assessment tools were used creating difficulties with comparison. These combined factors significantly limit generalizability. However, this limitation was not fully recognized in the conclusions of some studies, where there was a tendency to apply findings to situations beyond the scope of the study.
However, there are also a number of strengths to the evidence base, which in many ways reflect the richness and diversity of approach characteristic of palliative care. The descriptive nature of findings offers an indepth understanding of caregiver knowledge and information needs. The evidence base also embraces the diversity of palliative care settings and therefore the variation of associated caregiver needs. Although the methodological approach is weak when judged against standard medical research criteria, researchers in the field have been successful in developing techniques that reflect the sensitivity of end of life care, offering other medical specialisms examples of where a qualitative approach could be beneficial in understanding health care needs and experiences.
Conclusion and implications
Future research must address the weaknesses identified in the current review. As Irene Higginson has recently argued in relation to clinical research in palliative care, it would be nice to have a larger and more rigorously researched evidence base. 48 In relation to the focus of this review, a greater level of triangulation is required both within and between studies, which consider the needs of caregivers. Given the predominance of qualitative research in the field, further steps must be taken to enhance rigour, including triangulation through the use of multiple data sources, reflexivity, attention to negative cases and greater consistency in approaches to external and internal validity. 49 Methodologically and conceptually, research in this field is dyad focused, frequently examining the relationships between two agents in the palliative care setting: patient-caregiver, patient-professional or professionalcaregiver. This contrasts with the practice of palliative care itself, which is founded upon the idea of a holistic approach, 50 supporting an ongoing interaction and dialogue between the triad of patient, caregiver and service provider. The available evidence therefore suggests a discrepancy between the practice and overall philosophy of palliative care and the research methodologies used to study it, as illustrated in Figure 1 . As care moves into patients' homes, where such three-way interactions will be a core feature of the practice of palliative medicine, it is important that researchers design studies that can adequately capture the complex dynamics of this situation. Without employing this more holistic approach, it is likely that the knowledge and information needs of informal caregivers will not be fully understood.
Alongside this conceptual omission, a number of significant gaps can be identified in the evidence base relevant to developing policy and practice. The majority of papers were concerned with the knowledge and information needs of caregivers of patients with cancer. As palliative care broadens to meet the needs of patients with other life-threatening conditions, it is necessary to undertake research to understand the experiences of these caregivers. Additionally, there were only a limited range of studies that sought to understand the dynamics of caring among minority ethnic people, where the interactions of culture, belief and palliative care may alter the patterns of caregiver need. This points to the importance of understanding the needs of all caregivers that are not directly related to the medical condition of the patient such as spirituality, social well being, finance and work-related needs. These factors should be incorporated within wider professional assessment of caregiver needs and be considered alongside more medicalized requirements such as knowledge of pain management. Finally, research, policy and practice must reflect the often complex and fast-paced changes to caregivers' roles and information needs associated with disease progression. 51 Service providers must incorporate all of the above within professional training to allow for caregiver needs to be appropriately matched to professional skills.
It is clear from this review that there are many issues that need to be addressed in order to provide an effective, efficient and responsive palliative care service, which meets the needs of all individuals involved in the triad of care. If the current policy in the UK of developing the provision of home-based palliative care is to be successful, we need to better understand the roles and needs of informal caregivers through: an improved evidence base utilizing a variety of appropriate methodological approaches deploying consistency in research design and evaluation; greater recognition of dynamics of care, including the patient-caregiver-professional triad and the implications of disease progression; increased focus upon, and rigorous evaluation of, caregiver specific knowledge-related interventions and needs assessment tools; enhanced training for those providing services to improve communication skills, develop cultural competence, improve understanding of non-cancer conditions and the non-medicalized needs of caregivers.
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